SYNOPSIS Studies of gastric acid secretion and mucosal appearances have been made in a group of 14 patients suffering from hypopituitarism. Achlorhydria was found in six of the patients suffering from Addison's disease but in only one patient suffering from hypopituitarism. In both groups the mean gastric secretion of hydrochloric acid was considerably lower than in a group of control subjects and replacement therapy with cortisone and DOCA in Addison's disease and cortisone and thyroid extract in hypopituitarism failed to restore gastric function to normal. A constant correlation was not found between gastric acid secretion and mucosal appearances.
Since Grawitz (1907) reported that the gastric acid secretion in Addison's disease was depressed various other workers have found achlorhydria in approximately half of such patients (Rowntree and Snell, 1931;  Sorkin, 1949; Soffer, 1956) . Card and Sircus (1958) pointed out, however, that no consistent changes in gastric acid secretion had been observed in Addison's disease using the augmented histamine secretion test (Kay, 1953) . Hypochlorhydria or achlorhydria is also said to be a feature of hypopituitarism (Escamilla and Lisser, 1942; Soffer, 1956) , and Card and Sircus (1958) have reported one patient suffering from hypopituitarism who had achlorhydria in response to the maximal histamine secretion test and another in whom the output of hydrochloric acid did not rise after histamine stimulation. Feyrter and Klima (1952) noted that achlorhydria in Addison's disease may be associated with extensive gastric atrophy but apart from this observation very few studies have been made of the histology of the gastric mucosa in this disease or in hypopituitarism. Animal investigations, however, suggest that in such conditions the gastric mucous membrane undergoes atrophy and that there may be a diminution in the number of parietal cells. Haeger, Jacobsohn, and Kahlson (1953) Friedman (1953) , on the other hand, found that the parietal cell count was reduced by 50 % in the gastric mucosa of rats that had been subjected to hypophysectomy.
Card and Marks (1960) , using the modified augmented histamine secretion test (Kay, 1953; Card and Sircus, 1958) Cases 3, 4, 5, 7, 9, and 11) and of the idiopathic variety in the remaining eight. Three were untreated or had received treatment for only a few days; the remaining 11 had received replacement therapy in the form of cortisone for periods varying from four to seven years and all except Case 6 (Table I) had received DOCA in addition, often for much longer periods.
All of the patients suffering from hypopituitarism were women. The disease followed surgical removal of a chromophobe adenoma from the pituitary in three (Table II , Cases 2, 3, and 6) but was considered to be consequent upon postpartum haemorrhage in five of the remaining seven patients (Cases 1, 4, 5, 7, and 10). In two (Cases 8 and 9), there was no obvious cause. Three of the 10 patients were untreated at the time of investigation but the remaining seven had received cortisone for periods varying from six months to eight years, supplemented by thyroid extract in most cases.
In each case the modified histamine secretion test (Kay, 1953; Card and Sircus, 1958) was carried out. After histamine stimulaticn the gastric juice was collected by continuous suction for the next hour and achlorhydria was considered to be present when the pH did not fall below 6. Gastric biopsies were performed with a Wood's gastric biopsy tube or the biopsy capsule of Crosby and Kugler (1957) . The tip of the instrument was positioned in the body of the stomach under fluoroscopic control in every instance except one (Table II, Table I . Achlorhydria was found in five of the 14 patients and in one further patient (Case 5) no acid was found by titration but the pH fell to 5.5. The average secretion of hydrochloric acid in the posthistamine hour was 5 mEq. for the whole group (5.9 mEq. for men and 3-5 mEq. for women). The treated group had an average output of 3-1 mEq. of hydrochloric acid in the post-histamine hour. The untreated group contained only three representatives, but it is of interest to note that it included the patient with the highest secretion of all.
GASTRIC SECRETION IN HYPOPITUITARISM Details of the cases are shown in Table IL . There was only one instance of complete achlorhydria. This patient was re-examined after six months' treatment with cortisone and achlorhydria was still present. The average output of hydrochloric acid in the post-histamine hour for the whole group was 6.6 mEq.
The mean values for gastric acid secretion in the group of patients suffering from Addison's disease and the group suffering from hypopituitarism are shown in Table III . It will be seen that in both groups the figures are considerably lower than those obtained from control subjects (Card and Sircus, 1960) . In neither group was there any obvious correlation between the duration of the disease or the duration of treatment and the changes in acid secretion.
GASTRIC BIOPSIES Specimens were obtained from 12 patients with Addison's disease and from nine patients with hypopituitarism. They were fixed in corrosive-formol and stained with haematoxylin and eosin, also by Zimmermann's method for the differential staining of gastric mucosa, as modified by Marks and Drysdale (1957 Hypopituitarism In three patients, the gastric mucosa was abnormal while in the other six patients 11-22 37 4-70 <-001 it was normal.
In two patients (Cases 4 and 10) the histological appearances were those of complete gastric atrophy, while in two others (Cases 6 the mucosa being thin and containing only glands of arances were those of chronic pyloric type; parietal cells were absent and there were viz., chronic inflammatory signs no inflammatory signs. Intestinal metaplasia was c degree in addition to glandular also absent. In another patient (Case 8), there was tients (Cases 2, 5, 7, 9, and 10) partial gastric atrophy.
DISCUSSION
This study has confirmed the previous observations of diminished gastric secretion of hydrochloric acid in Addison's disease and hypopituitarism, and it has shown that the high incidence of achlorhydria is frequently associated with atrophic and inflammatory changes in the gastric mucosa, particularly the former. In most cases there was good correlation between the degree of pathological change and the level ofacid secretion but there were some exceptions, and it is of particular interest that in one case of Addison's disease (Table 1 , Case 3) complete achlorhydria was associated with a normal gastric biopsy. This finding is not entirely unexpected since it is reasonable to assume that gastric secretion is governed not only by size of the parietal cell mass, but also by the reactivity of the parietal cells present and the level of circulating blood hormones.
These functional and structural changes were found more commonly in Addison's disease than in hypopituitarism and this may be a reflection of the relatively greater depression of adrenal function which usually occurs in the former condition. One case only of achlorhydria in hypopituitarism was noted and this persisted after six months' therapy with cortisone. It is, of course, possible that a higher percentage of patients suffering from hypopituitarism in this present investigation would have been achlorhydric had all 10 patients been untreated, but it is significant in this respect that the mean gastric secretion of the whole group was considerably lower than that for control subjects. Spence and Witts (1939) and Kyle (1955) , however, have each described a case of hypopituitarism with achlorhydria and gastric atrophy, as judged through a gastroscope in which there was a response to treatment. The first patient was treated with an extract of pig pituitary gland and human urine of pregnancy and the second with cortisone and thyroid extract; in both cases the gastric secretion and gastroscopic appearances returned to normal.
Despite therapy with cortisone for four years or more, six of the 14 patients with Addison's disease in the present series remained achlorhydric. Soffer (1956) related the presence of achlorhydria or hypochlorhydria in Addison's disease to the clinical status of the patient and concluded that the disturbance was one of body fluids and electrolytes which was reversible. It has been shown, moreover, that cortisone administration to normal individuals increases greatly the secretion of hydrochloric acid (Gray, Benson, Spiro, and Reifenstein, 1951) ; Kirsner, Klotz, and Palmer, 1952) and that there is a diminished excretion of uropepsin in Addison's disease which returns to normal or higher than normal with glucocorticoid replacement therapy (Gray, 1959) . Stempien and Dagradi (1954) reported one patient with adrenal insufficiency and normal gastroscopic appearances whose gastric acid 3ecre-tion was markedly impaired on histamine stimulation which rapidly improved following treatment with cortisone, and Welbourn and Code (1953) demonstrated that prior adrenalectomy of pylorus-ligated rats produced a significant decrease of gastric acid secretion which was restored to normal with cortisone therapy. Such reports have led to the formulation of the 'permissive' theory by Krakauer, Ramsey, and Gray (1955) which suggests that the adrenal corticoid hormones play a permissive role so that in the presence of excess adrenal hormones the stomach or duodenum may be sensitized to respond by secretory hyperactivity and/or ulceration to stimuli which would normally be innocuous.
The failure of cortisone to restore the acid secretion in six of our patients with Addison's disease and one with hypopituitarism may indicate that in humans some factor or factors other than DOCA in Addison's disease and thyroid extract in hypopituitarism is required for full replacement therapy or that the gastric mucosa had undergone irreversible change before treatment began. It should be noted, however, that in Cases 6 and 12 (Table I) 
